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H. Wenzl C ) Disordered and ordered structures exist which can be considered as realizations of a lattice gas with phase transitions.
1. Introduction. - Lacher [l] , G. Alefeld [2] and others [3] have demonstrated the usefulness of lattice gas models for understanding phase transitions in V-H, Nb-H and Ta-H systems. The application of these models is based on several properties : a) Neglecting some of the V-H (D) phases hydrogen occupies tetrahedral interstitial sites. Six tetrahedral sites are available per matrix atom. These sites can be filled by exothermic transfer of hydrogen from the molecular gas phase, although blocking of more than one site by one interstitial atom has prevented so far the theoretical possibility to surpass the maximum concentration of 2 interstitials per metal atom reached experimentally in V and Nb. b) Migration of hydrogen through the lattice is characterized by a large diffusion coefficient of about 10-5 cm2/s which has only a weak temperature dependence [4] . In spite of this high mobility, the occupation of tetrahedral sites is normally well defined. Thermodynamic equilibrium can be reached down to temperatures of liquid nitrogen.
structures, phase diagrams, phase morphologies and methods of preparation are discussed in detail in two review publications [5, 61. In this article the main results of the investigations on structures and phase diagrams are summarized.
2.
Structures. - Figure 1 shows the main structures occarring in these systems. In the upper row the tetrahedral sites are indicated as dots on the faces of the bcc The elastic H-metal repulsion is superimposed and gives rise to an increase in atomic volume (figure 2).
The E and c phases in Ta and most low temperature phases in Nb are derived from this structure.
Large concentrations of vacancies are possible in this ordered phases. The vacancies are disordered at about room temperature. They order at low temperatures according to certain branching schemes [7] . 
